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Method and arrangement of testing device in mobile station 
Field 

The invention relates to a method and an arrangement of testing a 
device in a mobile station. 

5 Background 

As the output of production lines manufacturing mobile stations, 
such as mobile phones, has increased, specific care has to be taken to im- 
prove performance of the testing procedure and fault detection of the final 
product A substantial portion of the testing procedure is aimed at testing elec- 

10 trical components and peripheral devices, such as display, vibrating battery, 
audio interface and keyboard of a mobile station. 

In prior art, the testing procedure of devices of mobile stations is 
based on generating a test signal and determining the response of the device 
under test by using external test equipment, such as a signal generator and a 

15 signal analyser. 

The problems with the prior art testing procedures are several. Us- 
ing external test equipment requires a complicated and expensive set of elec- 
tronic and mechanical devices and necessitates accurate placement of the 
mobile station to the test platform in order to obtain a physical coupling, such 

20 as galvanic connection, between the external test equipment and the mobile 
station. The physical connection between the external test equipment and the 
mobile station is prone to failures, thus reducing reliability of the test. 

Brief description of the invention 

An object of the invention is to provide an improved method and ar- 
25 rangement of testing a device in a mobile station. According to an aspect of the 
invention, there is provided a method of testing a device of a mobile station, 
the method comprising: generating an electric test signal for testing a device, 
feeding the electric test signal to the device by a feeding line; measuring an 
electric quantity from the feeding line by a measurement unit integrated into 
30 the mobile station; determining an electric response of the device to the elec- 
tric test signal based on the electric quantity; and performing at least the por- 
tion of a testing procedure by using a functional unit integrated into the mobile 
station, the testing procedure comprising generating the electric test signal and 
determining the electric response of the device. 
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According to another aspect of the invention, there is provided an 
arrangement for testing a device of a mobile station, comprising: a signal gen- 
erator for generating an electric test signal for testing a device; a feeding line 
connected to the signal generator and the device for feeding the electric test 

5 signal to the device; and the mobile station further comprises a measurement 
unit connected to the feeding line for measuring an electric quantity from the 
feeding line; the mobile station further comprises an analyser connected to the 
measurement unit for determining an electric response of the device to the 
electric test signal based on the electric quantity; and at least a portion of a 

10 testing arrangement is integrated into the mobile station, the testing arrange- 
ment comprising the signal generator and the analyser. 

Preferred embodiments of the invention are described in the de- 
pendent claims. 

The method and system of the invention provide several advan- 
15 tages. In an aspect, the invention reduces the need for external test equip- 
ment, thus decreasing the cost of a test line, simplifying the testing procedure 
and increasing the output and reliability of a test line in mass production of 
mobile stations. 

List of drawings 

20 In the following, the invention will be described in greater detail with 

reference to the preferred embodiments and the accompanying drawings, in 
which 

Figure 1 shows an example of the structure of a mobile station by 
means of a block diagram, 
25 Figure 2 shows an example of an arrangement for testing a device 

of a mobile station by means of a block diagram; 

Figure 3 shows an example of an arrangement for testing an audio 
device of a mobile station, and 

Figure 4 shows a flow chart illustrating embodiments of the inven- 

30 tion. 

Description of embodiments 

Figure 1 shows an example of the structure of a mobile station 100 
by means of a block diagram. The mobile station 100 comprises a base band 
part (BB) 104 and a radio frequency part (RF) 102 placed, for example, on a 
35 printed circuit board 120. 
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The base band part 104 comprises a system block (SYST) 112 and 
a mixed signal block (MXS) 114 connected to the system block 112. The sys- 
tem block 112 includes, for example, a digital signal processor (DSP) and 
memory means, such as a static random access memory (SRAM) and a read- 
5 only memory (ROM). 

The mixed signal block 114 includes, for example, analogue-to- 
digital and digital-to-analogue converters for the payload signal transmitted and 
received by the mobile station 100. 

The radio frequency part 102 comprises a radio frequency applica- 
10 tion specific circuit (RF ASIC) 106, an amplifier unit (AMP) 108 and an antenna 
unit (ANT) 110. 

The radio frequency ASIC 106 comprises, for example, converters 
for up-converting the base band signals to radio frequency band and down- 
converting signals on the radio frequency band to base band. 

15 The amplifier unit 108 comprises, for example, power amplifiers for 

amplifying low-power signals from the radio frequency ASIC 106 and feeding 
the amplified signals to the antenna unit 110. 

Furthermore, the amplifier unit 108 may comprise a low-noise ampli- 
fier for amplifying a signal received from the antenna unit 110. 

20 The antenna unit 110 comprises at least one antenna element for 

implementing the radio interface between the mobile station 100 and a net- 
work. The antenna unit 110 may also include a filter means, such as a duplex 
filter, for filtering signals transmitted and received by the antenna unit 110. 

The mobile station 100 comprises a peripheral device, which can be 

25 integrated into the mobile station 100, or which can be external to the mobile 
station 100. 

Figure 1 shows the following peripheral devices of the mobile station 
100: a camera 130, an auxiliary radio transceiver 132, an optical port 134, an 
earphone 136, a microphone 146, a vibrator 138, a battery 140, a backup unit 
30 1 42, a charger 144, a buzzer 148, a display 150, a positioning device 152, a 
keyboard 154, and a sensor 156. 

The camera 130 may be a digital camera integrated into the mobile 
station 100 or connected to the mobile station 100 via an auxiliary port. In an 
embodiment, the camera 130 is a video camera connected to the mobile sta- 
35 tion 100. 
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The auxiliary radio transceiver 132 may be, for example, a Blue 
Tooth transceiver for implementing a radio interface between an auxiliary radio 
device, such as a Blue Tooth hands-free device, and the mobile station 100. 

The optical port 134 provides an optical bus for communication be- 
tween the mobile station 100 and an external device, such as another mobile 
station or a computer equipped with an optical port and supporting a common 
protocol. The optical port 134 comprises electro-optical components, such as 
diodes, for performing conversion between an electric signal and an optical 
signal. In an embodiment, the optical port 134 is an infrared port. 

The earphone 136 and the microphone 146 compose an audio user 
interface for the mobile station 100. The earphone 136 converts an electric 
vibration into a voice vibration, and thus in general represents a loudspeaker. 
The earphone 136 may include a diaphragm connected to an electric circuit 
transforming the electric signal into movement of the diaphragm. 

The microphone 146 converts sound waves into electric signals. 
The microphone 146 may include a diaphragm connected to an electric circuit 
generating an electric signal from the vibration of the diaphragm. The ear- 
phone 136 and the microphone 146 may be integrated into the mobile station 
100, or they can be external to the mobile station 100 connected to the mobile 
station 100 by cables. 

The vibrator 138 comprises an electric motor and mechanism for 
providing a vibrating alarm. The vibrator may be integrated into the battery of 
the mobile station 100. 

The backup unit 142 comprises memory components for storing, for 
example, time information, while power from the main power source, such as a 
battery, is not available. The charger 144 provides power for charging a battery 
of the mobile station 100. The charger usually comprises a transformer for 
transforming, for example, distribution voltage to battery voltage. Also, the 
charger may comprise a rectifier for converting alternating current to direct cur- 
rent. 

The buzzer 148 provides sound effects in a narrow frequency band 
for informing, for example, about an incoming call or a message. The buzzer 
148 may comprise a piezoelectric element for sound production. 

The display 150 provides a visual user interface. The display 150 
may comprise an LCD (Liquid Crystal Device) for transforming an electric sig- 
nal to an optical image. 
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The positioning device 152 provides position information and possi- 
bly reference time for the mobile station 1 00. The positioning device may be 
implemented in the mobile station 100, or it can be an external device. In an 
embodiment, the positioning device 152 is a GPS (global positioning system) 
5 terminal. 

The keyboard 1 54 comprises switches for converting a mechanical 
movement into a change in electric conductivity. Furthermore, the keyboard 
154 may comprise illuminating means, such as diodes, for illuminating back- 
ground of the keyboard 154. 
10 The sensor 156 may measure physical quantities, such as tempera- 

ture, pressure, acceleration, humidity, and illumination. The sensor 156 may 
include, for example, temperature sensitive resistors, film capacitors, and light 
diodes. 

The invention is related to testing a device of a mobile station 100. A 
15 device, in general, may be an electric component or a functional entity com- 
posed of electric components. An electric component may be a resistor, a ca- 
pacitor, a coil, an amplifier, a transistor, a diode, a memory circuit or a combi- 
nation thereof. The device may also be an integrated circuit or a portion of an 
integrated circuit. The device to be tested may be located anywhere in the mo- 
20 bile station. 

Figure 1 shows an exemplified structure of a mobile station 100, and 
the details and implementation of the base band part 102 and the radio fre- 
quency part 102 may vary in many ways. In this example, the peripheral de- 
vices 130-156 are connected to the base band part 104. The implementation 
25 of the connection between a peripheral device 130-156 and the base band part 
104 may vary depending on the layout of the electronics in the mobile station 
100. In an embodiment, a peripheral device 130-156 is connected to the mixed 
signal block 114. 

Figure 2 shows an example of an arrangement for testing a device 
30 of a mobile station 100 at a block diagram level. Figure 2 shows devices 200, 
202, 204 to be tested, a signal generator 230, feeding lines 210, 212 and 214 
connected to the devices 200, 202, and 204, respectively, and the signal gen- 
erator 230, a measurement unit 250 connected to the feeding line 210, 212, 
214, and an analyser 260 connected to the measurement unit 250. 
35 Figure 2 also shows an external test system 290. The external test 

system 290 is located outside the mobile station and includes, for example, a 
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computer and memory means. The external test system 290 may be, for ex- 
ample, a portion of a production line test system, or a portion of a test system 
used in mobile station service. The external test system 290, for example, 
transmits a command 286 for launching a testing procedure for testing the de- 
5 vice 200, 202, 204, and receives a report signal 272 concerning the testing 
results. 

The signal generator 230 generates an electric test signal for testing 
the device 200, 202, 204, which test signal is fed to the device 200, 202, 204 
by the feeding line 210, 212, 214. The feeding line 210, 212, 214 may be, for 

10 example, a power supply line providing the device 200, 202, 204 with operat- 
ing voltage, a control line providing the device 200, 202, 204 with a control sig- 
nal, an input line providing the device 200, 202, 204 with a payload input sig- 
nal, or an output signal line providing an output payload signal from the device 
200, 202, 204. The input line, for example, delivers an audio signal to the ear- 

15 phone 136 of the mobile station 100. The output signal line, for example, out- 
puts an audio signal from the microphone 146 of the mobile station 100. 

In an aspect of the invention, at least a portion of the test arrange- 
ment comprising the signal generator 230 and the analyser 260 is integrated 
into the mobile station such that at least a portion of a testing procedure com- 

20 prising generating the electric test signal and determining electric response of 
the device may be performed by using a functional unit integrated into the mo- 
bile station 100. The integrated structure relating to the generator 230 and the 
analyser 260 results in simplification of the test procedure and reduction in ex- 
ternal test equipment, such as an external signal generator or a signal ana- 

25 lyser. The simplification in the test procedure and the reduction in the external 
test equipment enables improvement in the output of the test line in mass pro- 
duction and reduced manufacturing costs. 

In an embodiment, at least a portion of the signal generator 230 is 
integrated into the mobile station 100. In this case, the portion of the signal 

30 generator 230 represents the portion of the functional unit. The digital func- 
tions, such as generating the digital form of the test signal, of the signal gen- 
erator 230 may be implemented in the base band part 104, for example using 
the digital signal processor and software of the system block 112. When at 
least a portion of the signal generator 230 is integrated into the mobile station 

35 100, the analyser 260 may be external to the mobile station 100, or integrated 
at least partially into the mobile station 100. The test signal may be a signal 
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dedicated to testing the device 200, 202, 204, or the test signal may be a ge- 
neric signal used in the normal operation of the device 200, 202, 204. 

In an embodiment, the test signal is characterized by predefined 
characteristics, such as voltage, current, frequency and a pulse sequence. The 

5 predefined characteristics may be defined by requirements set by the device 
200, 202, 204 and possibly the measurement unit 250. 

In an embodiment, the feeding line 210, 212, 214 is implemented by 
forming a trace on a semiconductor board, such as a silicon board. The feed- 
ing line 210, 212, 214 may also be implemented by using conventional cabling 

10 techniques known to a person skilled in the art. 

An electric quantity is measured from the feeding line 210, 212, 214 
by the measurement unit 250 integrated into the mobile station 100. The elec- 
tric quantity may be current or voltage, for example. In an embodiment, the 
measurement unit 250 generates a voltage 252 proportional to the electrical 

15 quantity, which voltage represents the measurement result 

The measurement unit 250 outputs the measurement result into an 
input of the analyser 260, which determines the electric response of the device 
200, 202, 204 to the electric test signal based on voltage. In an embodiment, 
the measurement result is conveyed by an analogue signal 252, in which the 

20 measurement result is presented, for example, by a voltage level. In another 
embodiment, the measurement result is conveyed to the analyser 260 by a 
digital signal 252, which contains the measurement result in a numeric form. 
For example, the measurement unit 250 measures the voltage of the electric 
test signal over the device 200, 202, 204, generates a voltage proportional to 

25 the measurement voltage, inputs the voltage to the analyser 260, which deter- 
mines the electric response of the device 200, 202, 204 to the electric test sig- 
nal based on the voltage proportional to the measurement voltage. For exam- 
ple, resistive properties of the device 200, 202, 204 may be tested by feeding a 
DC current to the device and monitoring voltage over the device 200, 202, 204 

30 by the measurement unit 250. 

The measurement unit 250 may be integrated into the mobile station 
100 in various manners. In an embodiment, the measurement unit 250 is im- 
plemented in the base band part 104, for example, by forming the required 
component structure on a semiconductor board. 

35 The integrity of the mobile station 100 and the measurement unit 

250 enables scanning the device 200, 202, 204 using internal structures of the 
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mobile station 100, thus reducing the need for accessing the feeding line 210, 
212, 214 from outside the mobile station 100. The accessibility of the feeding 
lines 210, 212, 214 and the device 200, 202, 204 from outside a mobile station 
is, in general, difficult due to small dimensions of the electronics in a mobile 
5 station 100. 

The electric response of the device 200, 202, 204 to the test signal 
characterises the functionality of the device. The electric response may be, for 
example, the power consumption of the device 200, 202, 204, which can be 
deduced from the current through the device 200, 202, 204 and the voltage 

10 applied over the device 200, 202, 204. In an embodiment, the electric re- 
sponse is the phase difference between the test signal and the electric quantity 
being measured. The phase difference may arise from, for example, imped- 
ance of components in the device 200, 202, 204. The electric response may 
also be a curve representing the electric quantity as a function of time, for ex- 

15 ample, when a capacitive device is tested. In an embodiment, the feeding line 
210, 212, 214 comprises a measurement branch 220, 222, 224 for enabling 
remote measurement of the electric quantity from the feeding line 210, 212, 
214. The measurement branch 220, 222, 224 provides sense lines to the 
measurement unit 240, thus enabling freedom, for example, in locating the 

20 measurement unit 240 in the mobile station 100 and possibly in an ASIC on 
which the measurement unit 250 is planted. In an embodiment, the measure- 
ment branch 220, 222, 224 is located at the device end of the feeding line 210, 
212, 214 so that the effect of the electric response, such as resistance or im- 
pedance, of the feeding line 210, 212, 214 to the measurement of the electrical 

25 quantity is reduced. Locating the measurement branch 220, 222, 224 in the 
proximity of the device 200, 202, 204 results in reduced effects from the por- 
tion of the feeding line 210, 212, 214 between the measurement branch 220, 
222, 224 and the device 200, 202, 204 to the electric response of the device 
200, 202, 204 to the test signal. For example, the feeding line 210, 212, 214 

30 may generate voltage drops to the test due to interconnecting cables and 
traces, which voltage drop is accounted for in the measurement of the electric 
quantity if the voltage drop occurs between the measurement branch 220, 222, 
224 and the device 200, 202, 204. If the measurement branch 220, 222, 224 is 
located such that the voltage drop occurs between the measurement branch 

35 220, 222, 224 and the generator 230, the effect of the voltage drop is not ac- 
counted for in the measurement of the electric quantity, and the measurement 
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provides more realistic characterization for the device 200, 202, 204. Locating 
the measurement branch 220, 222, 224 in the proximity of the device 200, 202, 
204 corresponds to isolating sense lines providing the measurement signal for 
the measurement unit 250 from the force lines providing the device 200, 202, 

5 204 with the electric test signal. The separation enables measuring small im- 
pedances from the device 200, 202, 204. The measurement branch 220, 222, 
224 may be implemented in a similar manner to the feeding line 210, 212, 214. 

In an embodiment, an input impedance of the measurement unit 
250 is chosen such that the accuracy of the electric response of the device 

10 200, 202, 204 to the electric test signal is above a predefined value. The input 
impedance of the measurement unit 250 results in current through the meas- 
urement unit 250, which current disturbs the measurement of the electric quan- 
tity, such as voltage, from the feeding line 210, 212, 214. 

The high impedance of the measurement unit 250 combined with 

15 locating the measurement branch 220, 222, 224 in the proximity of the device 
200, 202, 204 may also be called a Kelvin arrangement for measuring an elec- 
tric quantity from the feeding line 210, 212, 214. The Kelvin arrangement en- 
ables performing a measurement on the device 200, 202, 204 with a small ef- 
fect of the measurement circuit on the measurement. The Kelvin arrangement 

20 enables, for example, an accurate measurement on a low impedance device 
200, 202, 204. The high impedance of the measurement unit 250 may be de- 
fined in terms of the impedance of the device 200, 202, 204 under test In an 
embodiment, the impedance ratio r=Z mea s/Zdevice is about 10000, where Zm ea sis 
the impedance of the measurement circuit and Zdevice is the impedance of the 

25 device 200, 202, 204 under test. 

In an embodiment, the input impedance of the measurement unit 
250 may range between 1 MQ and 10 MQ. However, the invention is not re- 
stricted to the above values, but the impedance of the measurement unit may 
be higher than 10 MQ. 

30 The analyser 260 receives a signal 252 carrying the measurement 

results of the electric quantity measured by the measurement unit 250. In an 
embodiment, at least a portion of the analyser 260 is integrated into the mobile 
station 100. In such a case, the portion of the analyser 260 represents the por- 
tion of the functional unit. The analyser 260 may be implemented in the base 

35 band part 104 using, for example, a digital signal processor and software. In an 
embodiment, the analyser 260 receives a digital signal 252 representing the 
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measurement result of the electric quantity. The analyser 260 may process the 
digital signal 252, for example, by averaging, scaling, filtering, windowing 
or/and masking. In an embodiment, the signal generator 230 and the analyser 
260 are integrated into the mobile station 100 by using the implementation de- 

5 scribed above. 

In an embodiment, the mobile station comprises a switching unit 
240 for connecting the measurement unit 240 to the feeding line 210, 212, 
214. The switching unit 240 may be connected directly or via the measurement 
branch 220, 222, 224 to the feeding line 210, 212, 214. in an embodiment, the 

10 switching unit 240 is implemented with a transistor planted on a semiconductor 
board. In an embodiment, the switching unit 240 is a Kelvin switch with high 
impedance when the switching unit 240 is in the connecting state. 

The switching unit 240 may also be capable of connecting the 
measurement unit 250 to a feeding line of plurality of feeding lines 200, 202, 

15 204 one at a time. Thus, the output signal 242 from the switching unit 240 
represents an electric quantity from either of the devices 200, 202, 204 under 
test. The arrangement enables using a single measurement unit 250, and a 
single setup of electronics for measuring several devices 200, 202, 204. 

The arrangement may also comprise several measurements units 

20 250, each of which is connected to a measurement-unit-specific switching unit 
240 and an analyser 260 for enabling simultaneous tests for several devices 
200, 202, 204 in the mobile station. The use of simultaneous tests reduces the 
testing time of each mobile station and improves the output of a test line in 
mass production. 

25 In an embodiment, the arrangement comprises an evaluating unit 

270 connected to the analyser 260 for evaluating the performance of the de- 
vice 200, 202, 204, based on the electric response. The analyser 260 transmits 
information 262 on the electric response to the evaluation unit 270. Further- 
more, the analyser may transmit information 254 to the external test system. If 

30 the electric response of the device 200, 202, 204 to the electric test signal ful- 
fils requirements set for the electric response, the testing result is positive. The 
testing results may further be transmitted to the external test system 290. 

In an embodiment, the evaluation unit 270 is integrated into the mo- 
bile station 100 by using the base band part 104, for example. 

35 If the signal generator 230 and the analyser 260 are integrated into 

the mobile station 100, the mobile station 100 is capable of self-testing without 
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external test equipment. The test procedure may be initialised by the user or it 
can be controlled from the network to which the mobile station is connected. 

In an embodiment, a predefined electric test signal is generated by 
the signal generator 230 for testing a device 200, 202, 204 with a known elec- 

5 trie response to the predefined electric test signal, and the performance of the 
device 200, 202, 204 is evaluated based on the known electric response and 
the electric response of the device 200, 202, 204 to the electric test signal. For 
example, if a discharge curve of voltage of a capacitor to be tested is known, 
the corresponding curve can be determined by charging the capacitor with a 

10 known voltage of the test signal. A measured discharge curve can be com- 
pared with the known curve, and the performance of the capacitor can be 
evaluated from the correspondence between the two curves. A similar proce- 
dure can be applied to other devices. 

In an embodiment, the arrangement comprises a control unit 280 for 

15 controlling a test procedure for testing the device 210, 212, 214. The control 
unit 280 comprises, for example, a digital computer with memory means for 
processing and storing data associated with testing procedures of devices in a 
mobile station. The control unit 280 may be implemented in a base band part 
104 of the mobile station 104. 

20 In an embodiment, the control unit 280 receives a test command 

286 to launch a testing procedure to test a device 200, 202, 204. The com- 
mand 286 may be generated in the mobile station 100, based on a detected or 
assumed malfunction in a device 200, 202, 204 to be tested. It is also possible 
to receive the test command 286 from the external test system 290 while test- 

25 ing the mobile station 100 during a manufacturing stage or during service of 
the mobile station 100. 

In an embodiment, the test command 286 is delivered to the mobile 
station by using a radio interface of a telecommunication system. The test 
command 286 may be generated by remote service personnel located in a 

30 network of the telecommunication system, for example, on a regular basis or 
based on an indication of a malfunction in the mobile station. Information on 
the test, such as information 254 from the analyser 260 or information 272 
from the evaluating unit 270, may be transmitted from the mobile station to the 
service personnel for a detailed analysis. In such a case, some of the tasks of 

35 the evaluating unit 270 may be located in the network of the telecommunica- 
tion system. 
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Some of the tasks of the control unit 280 may also be performed in 
the network. For example, the remote service personnel may specify details of 
the testing procedure, possibly based on an earlier analysis so that details of a 
malfunction can be investigated. After the analysis, the user of the mobile sta- 

5 tion may be informed about a need for delivering the mobile station for repair. 

The control unit 280 may store data concerning characteristics of 
the test signal. For example, each device to be tested 200, 202, 204 may have 
device-specific testing parameters controlling, for example, the duration, volt- 
age level and current to be applied to the test signal. The characteristics may 

10 be transmitted to the generator 230 by using a generator control signal 282. 
The switch position of the switching unit 240 may be controlled by a switch 
control signal 284. 

In an embodiment, the device 200, 202, 204 is a radio frequency 
component, such as the amplifier unit 108, the RF ASIC 106 or the antenna 

15 unit 110 located in the radio frequency part 102. The electric components to be 
tested in the units listed may be, for example, a power amplifier, a low noise 
amplifier, an analogue-to-digital converter, a digital-to-analogue converter, a 
filter, a diode, or an antenna. If the device 200, 202, 204 is a radio frequency 
component, at least a portion of testing the elements, such as the generator 

20 230, the measurement unit 250, the feeding line 210, 212, 214, the switching 
unit, and the analyser 260, may be located in the radio frequency part 102. 

In an embodiment, the device 200, 202, 204 is a peripheral device 
130-156. The present solution provides an efficient testing method and ar- 
rangement for testing a peripheral device 130-1 56 since the procedure tests an 

25 electric response instead of a functional response of a peripheral device 130- 
156. The functional response means, for example, sound reproduction of an 
audio device, such as a microphone 146 or an earphone 136, when a test sig- 
nal is directed at the device 130-156. The functional response necessitates an 
external microphone/loudspeaker in order to perform conversion between a 

30 sound wave and an electric signal. The efficiency of determining the electric 
response arises from various factors, such as tolerance to external distur- 
bance, such as noise and vibration from the test line, and a reduced need for 
changing a test platform between different tests. Figure 3 shows an example of 
a testing arrangement for testing an earphone 300. The testing arrangement 

35 comprises an audio codec 312, a switching unit 324, a measurement unit 326, 
and an analogue-to-digital converter 328. The aforementioned elements may 
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be implemented in a single application-specific integrated circuit 310. The ar- 
rangement further comprises a signal generator 332 and an analyser 334 im- 
plemented with a digital signal processor 330 of the system block 112 of the 
mobile station 100. The control unit 340 and the evaluation unit 350 are also 
5 shown. 

The signal generator 332 feeds a test signal 302 into the audio co- 
dec 312, which comprises an amplifier 318 for amplifying the test signal 302 
and feeding the test signal 302 into the feeding line. The feeding line com- 
prises a first pole 314 and a second pole 316 for providing an input and an 

10 output for the current associated with the test signal. The measurement 
branches 320 and 322 of the first pole 314 and the second pole 316, respec- 
tively, are connected to the switching unit 324, which further conducts the 
measurement branches 320, 322 to the measurement unit 326 when the 
switching unit 324 is turned on. The measurement unit 326 determines voltage 

15 between the first pole 314 and the second pole 316 and provides output volt- 
age 323, 325 to the analogue-to-digital converter 328. The analogue-to-digital- 
converter 328 outputs the output voltage 323, 325 in digital form 336 to the 
analyser 334 for processing. The analyser 334 outputs the processing results, 
such as the average of the measurement result, to the evaluating unit 350 for 

20 evaluating the performance of the headphone 300. 

With reference to Figure 4, embodiments of the invention are illus- 
trated by means of a block diagram. In start 400, the method is started. In 402, 
an electric test signal is generated. In 404, the electric test signal is fed to a 
device 200, 202, 204. In 406, a measurement unit 406 is connected to the 

25 feeding line 210, 212, 214 by a switching unit 240. In 408, an electric quantity, 
such as voltage, is measured from the feeding line 210, 212, 214. In 410, elec- 
tric response of the device 200, 202, 204 to the electric test signal is deter- 
mined by the analyser 260. In 412, performance of the device 200, 202, 204 is 
evaluated based on the electric quantity. In 414, the method is stopped. 

30 Even though the invention is described above with reference to an 

example according to the accompanying drawings, it is clear that the invention 
is not restricted thereto but can be modified in several ways within the scope of 
the appended claims. 



